Structural modules of the large subunits of RNA polymerase. Introducing archaebacterial and chloroplast split sites in the beta and beta' subunits of Escherichia coli RNA polymerase.
The beta and beta' subunits of Escherichia coli DNA-dependent RNA polymerase are highly conserved throughout eubacterial and eukaryotic kingdoms. However, in some archaebacteria and chloroplasts, the corresponding sequences are "split" into smaller polypeptides that are encoded by separate genes. To test if such split sites can be accommodated into E. coli RNA polymerase, subunit fragments encoded by the segments of E. coli rpoB and rpoC genes corresponding to archaebacterial and chloroplast split subunits were individually overexpressed. The purified fragments, when mixed in vitro with complementing intact RNA polymerase subunits, yielded an active enzyme capable of catalyzing the phosphodiester bond formation. Thus, the large subunits of eubacteria and eukaryotes are composed of independent structural modules corresponding to the smaller subunits of archaebacteria and chloroplasts.